Antigen-induced secretion of histamine and the phosphorylation of myosin by protein kinase C in rat basophilic leukemia cells.
IgE-mediated stimulation of rat basophilic leukemia (RBL-2H3) cells results in the secretion of histamine. Myosin immunoprecipitated from these cells shows an increase in the amount of radioactive phosphate incorporated into its heavy (200 kDa) and light (20 kDa) chains. In unstimulated cells two-dimensional mapping of tryptic peptides of the myosin light chain reveals one phosphopeptide containing the serine residue phosphorylated by myosin light chain kinase. Following stimulation a second phosphopeptide appears containing a serine residue phosphorylated by protein kinase C. Tryptic phosphopeptide maps derived from myosin heavy chains show that unstimulated cells contain three major phosphopeptides. Following stimulation a new tryptic phosphopeptide appears containing a serine site phosphorylated by protein kinase C. The stoichiometry of phosphorylation of the myosin light and heavy chains was determined before and after antigenic stimulation. Before stimulation, myosin light chains contained 0.4 mol of phosphate/mol of light chain all confined to a serine not phosphorylated by protein kinase C. Cells that secreted 44% of their total histamine in 10 min exhibited an increase in phosphate content at sites phosphorylated by protein kinase C from 0 mol of phosphate/mol of myosin subunit to 0.7 mol of phosphate/mol of light chain and to 1 mol of phosphate/mol of heavy chain. When RBL-2H3 cells were made permeable with streptolysin O they still showed a qualitatively similar pattern of secretion and phosphorylation. Our results show that the time course of histamine secretion from stimulated RBL-2H3 cells parallels that of myosin heavy and light chain phosphorylation by protein kinase C.